PHSC 11100-PHSC 11300 PHSC 11600-PHSC 11700
Students wishing to take a three-quarter Physical Sciences sequence may take PHSC 11100-11200-11300, although at present only one of PHSC 11200 and PHSC 11300 is offered in any given year. Students wishing to take a three quarter Physical Sciences sequence may also combine PHSC 11600-11700 with any other Physical Sciences core courses except PHSC 11100.
The PHSC courses in the Geosciences category are PHSC 10100 Origin and Evolution of the Solar System and the Earth, PHSC 10800 Earth as a Planet: Exploring Our Place in the Universe, PHSC 11000 Environmental History of the Earth, PHSC 13400 Global Warming: Understanding the Forecast, and PHSC 13600 Natural Hazards. The only approved sequences among these courses are listed below. The courses in these sequences can be taken in any order. Under no circumstances may a student get credit for both PHSC 10100 and PHSC 10800. Below is a summary of approved courses:
PHSC 10100-PHSC 11000 PHSC 10100-PHSC 13400 PHSC 10800-PHSC 11000 PHSC 10800-PHSC 13400 PHSC 11000-PHSC 13400 PHSC 11000-PHSC 13600 PHSC 12300-PHSC 13400 PHSC 13400-PHSC 13600
There is one sequence of PHSC courses with a focus on Chemistry, PHSC 12300 Chemistry for an Alternative Energy Economy, PHSC 12400 The Chemistry of Big Problems, and PHSC 12500 Molecular Mechanisms of Human Disease. PHSC 12300 may also be paired with PHSC 13400 Global Warming: Understanding the Forecast.
PHSC 12300-PHSC 12400 PHSC 12300-PHSC 12500 PHSC 12400-PHSC 12500 PHSC 12300-PHSC 13400
Beginning in the 2017-18 academic year, a 5 on the AP Chemistry exam conferred credit for CHEM 11100. Students who have credit for CHEM 11100 by either taking the course or by AP credit and do not wish to take CHEM 11200 or 12200 may complete the general education requirement with either of the following three courses offered by the Department of Chemistry: PHSC 12300 PHSC 12400 PHSC 12500
Two sequences are available that pair Geosciences and Astronomy and Astrophysics courses. The approved sequences are PHSC 10800 Earth as a Planet: Exploring Our Place in the Universe + PHSC 12720 Exoplanets, and PHSC 10100 The Origin and Evolution of the Solar System and the Earth + PHSC 12720 Exoplanets.
PHSC 10100-PHSC 12720 PHSC 10800-PHSC 12720
Students who wish to take a three-quarter sequence may enroll accordingly: PHSC 12700 Stars (Autumn Quarter) + PHSC 10100 The Origin and Evolution of the Solar System and the Earth (Winter Quarter) + PHSC 12720 Exoplanets (Spring Quarter).
PHSC 12700-PHSC 10100-PHSC 12720
The on-campus PHSC courses in the Astronomy and Astrophysics category are PHSC 12600 Matter, Energy, Space, and Time, PHSC 12610 Black Holes, PHSC 12620 The Big Bang, PHSC 12700 Stars, PHSC 12710 Galaxies, and PHSC 12720 Exoplanets. PHSC 12600-12610-12620 is a logical progression that applies physical principles based on terrestrial experiments to the cosmos at large. Similarly, PHSC 12700-12710-12720 is a logical progression that concerns observed properties of important classes of astronomical objects. Thus, a two-quarter sequence can be built most naturally from 12600 + 12610 or 12600 + 12620, and similarly from 12700 + 12710, 12700 + 12720 or 12710 + 12720. It is also possible to make two-quarter sequences from 12600 + 12710 (galaxies are an example of structure that evolved from early conditions), from 12700 + 12610 (black holes are an end state of stellar evolution), and from PHSC 12600 + 12700.
PHSC 12600 must be taken as the prerequisite before PHSC 12610 or PHSC 12620. Either PHSC 12700 or PHSC 12710 can be taken as the prerequisite before PHSC 12720. Three-quarter sequences may be created by adding any third of the six courses, subject to prerequisite restrictions. The approved sequences among these courses are: For students who do not have a preference for a particular course, suggested pairings are PHSC 11900 with PHSC 12600 and PHSC 12000 with PHSC 12600 or 12700. Please note: PHSC 11900 may not be combined with PHSC 12610 or PHSC 12700, and PHSC 12000 may not be combined with PHSC 12620 or PHSC 12710.
* Discouraged because PHSC 11900 may not provide adequate preparation for PHSC 12620. ** Discouraged because PHSC 12000 may not provide adequate preparation for PHSC 12720.
PHSC course electives that fit into the Astronomy and Astrophysics category are numbered in the 18000s. These courses may only be used as a third physical sciences general education course and may be combined with any acceptable two-quarter sequence, including those outside of the Astronomy and Astrophysics category.
Note on General Education in the Sciences:
Along with one of these two-quarter sequences, students must register for at least two quarters of an approved biological sciences sequence and at least one quarter of an approved mathematical science. A sixth quarter must be taken in any one of the three areas: physical sciences, biological sciences, or mathematical sciences. (If the mathematical sciences requirement is met by taking calculus, two quarters must be taken.) This course explores the diversity of bodies in our Solar System, and the physical and chemical processes that have shaped them over their histories. We will also discuss how these studies have carried us away from an Earth-centered view of the universe to one where Earth is just one of billions of planets that exist in our galaxy. Topics to be covered include: early observations of the Solar System and the laws of planetary motion, the formation and evolution of the Moon, the structure and geophysical evolution of the planets, and the search for habitable environments outside of Earth. (L) Instructor(s): F. Ciesla Terms Offered: Autumn PHSC 11000. Environmental History of the Earth. 100 Units. This course considers how physical and biological processes determine environmental conditions at the surface of the Earth, and how environments have changed over the 4.5 billion-year history of Earth. Topics include the methods of historical inference in geology; major transitions in the history of life, including the origin of life, the evolution of oxygen-producing photosynthesis, the origin of animals, and the series of massive extinctions that have repeatedly re-set ecosystems both on land and in the sea; and ecosystem evolution, including the environmental effects of human evolution. Labs involve handson study of rock and fossil specimens, and analysis and interpretation of datasets drawn from the scientific literature and/or faculty research programs. Instructor(s): M. Webster; S. Kidwell Terms Offered: Spring PHSC 11100. Modern Physics I: Modern Physics in the Everyday World. 100 Units. This course will introduce key concepts in classical and quantum physics and will relate them to things we encounter everyday, such as lasers, microwaves, and magnetic levitation. It will also discuss some of the recent developments in chaos, nanotechnology, and quantum computing, and how they will change the world we live in. (L) Terms Offered: Winter Note(s): Must be taken with either PHSC 11200 or PHSC 11300 PHSC 11200. Modern Physics II: Paradoxes in Modern Physics. 100 Units. Physics advancements are often the result of conflict between, on the one hand, existing ideas and speculations, and on the other, observations and measurements. In this course, we explore historical and modern paradoxes in physics including quantum phenomena, elementary particle physics, and others. We match common sense and sensibility with scientific abstraction to broaden our understanding of the physical world. Terms Offered: Winter Prerequisite(s): PHSC 11100 Note(s): Must be taken with PHSC 11100 PHSC 11300. Everyday Physics. 100 Units. This course will be a walking tour through various topics in physics. It is not organized in the traditional way (mechanics, heat, electromagnetism, quantum mechanics, and relativity) but rather will look at real-world phenomena and try to figure out what is going on. Relying somewhat on knowledge gained in PHSC 11100, we will ask questions about the world around us. No formulas will be used. Questions might include, "Which draws more water from Lake Michigan, evaporation or the city of Chicago?" and "How does my cellphone work and what can I do to improve its reception?" The course will also address more substantial topics such as measuring the density of air, figuring out whether airplanes should be able to fly, estimating the density of the Sun, and determining the size of molecules. (L) Terms Offered: TBD Prerequisite(s): PHSC 11100 or consent of instructor PHSC 11600. Physics for Future Presidents: Fundamental Concepts and Applications. 100 Units. This algebra-based course presents an introduction to many of the foundational concepts of physics with applications to modern society. These concepts include energy and power, heat, sound, gravity, electromagnetism and light, nuclear physics and radioactivity, and Newton's laws. Instructor(s): Scott Wakely Terms Offered: Autumn. Autumn quarter Prerequisite(s): none Note(s): PHSC 11600-11700 is an approved two-quarter sequence which will satisfy the general education requirement in the physical sciences. Neither course can be combined with any other course to complete the two-quarter Physical Sciences core requirement. PHSC 11700. Physics for Future Presidents: Energy and Sustainability. 100 Units. This course treats both the past and future of how the principles that govern the conversion of energy to useful work have impacted and will impact civilization. The principles of kinetic, potential, thermal, mechanical, and nuclear energies will be considered in the contexts of societal issues such as energy sustainability, modern technologies, war, information, food, and health. Instructor(s): Peter Littlewood Terms Offered: Winter. Winter Quarter Prerequisite(s): none Note(s): PHSC 11600-11700 is an approved two-quarter sequence which will satisfy the general education requirement in the physical sciences. Neither course can be combined with any other course to complete the two-quarter Physical Sciences core requirement. PHSC 12300. Chemistry for an Alternative Energy Economy. 100 Units. This course will cover the chemistry of alternative energy technologies and the potential for science to provide climate change solutions. Topics will include both non-renewable energy sources (fossil fuels and nuclear) and renewable energy sources, including electricity production (photovoltaics, solar thermal, wind, hydro and geothermal, fuel production (solar and biofuels), and energy storage (batteries and fuel cells). We will also touch on climate change mitigation approaches (carbon capture and geoengineering). Discussion of these topics will be enriched by an understanding of the basic chemical principles behind energy production and conversion. Students will gain an appreciation of the pivotal role chemistry can play in an alternative energy economy and a foundation to better understand energy issues. The lab component will provide experiential support of the lecture material through hands on experiments and exploratory projects. (L) Instructor(s): Jessica Swanson Terms Offered: Autumn. This course will be offered in the Autumn quarter. Prerequisite(s): No formal prerequisite but some previous background in Chemistry is recommended. Note(s): Note(s): In order to satisfy the general education requirements in the physical sciences PHSC 12300 may be combined with PHSC 12400 The Chemistry of Big Problems, PHSC 12500 Molecular Mechanisms of Human Disease, PHSC 13400 Global Warming. If a student does not wish to continue with CHEM 10100 Introductory General Chemistry, CHEM 11100 Comprehensive General Chemistry, or CHEM 12100 Honors General Chemistry, they may take PHSC 12300 as the second course.
General Education Courses
PHSC 12400. The Chemistry of Big Problems. 100 Units. This course will discuss the chemistry of big problems that impact human life and society, such as the future accessibility of personal genetic sequence information, genetically modified organisms, or plastics and polymers and alternative sources of energy. We will use each of these topics as a window to grasp the underlying chemistry, reaction mechanisms, analytical methods, and quantitative chemical principles applied to major scientific issues that impact the world around us. Relevant examples will be considered in a discussion-oriented format to bring out chemical and analytical principles associated with big problems. The course will have a classroom lecture component as well as a laboratory component. The laboratory component will involve case studies and problem solving by application of analytical principles and independent work or teams of students. This course will examine the molecular basis for a few specific instances of human disease. We will use each of these molecular case studies as a vehicle to demonstrate quantitative chemical principles such as thermodynamics, chemical equilibrium, chemical kinetics, diffusive dynamics, and DNA damage and repair. The goal of the course will be to use well-understood biological and medical examples to illustrate chemical principles and to give students a toolbox and techniques to understand molecular systems more broadly. The course will have a classroom lecture component as well as a laboratory component. The laboratory component will involve specific case studies and mechanistic proposals that represent exploratory independent work by teams of students. (L) Instructor(s): G. Engel Terms Offered: Spring Prerequisite(s): Some previous background in Chemistry recommended Note(s): Note(s): In order to satisfy the general education requirements in the physical sciences PHSC 12500 may be combined with PHSC 123 Chemistry for an Alternative Energy Source or PHSC 12400 The Chemistry of Big Problems, If a student does not wish to continue with CHEM 10100 Introductory General Chemistry, CHEM 11100 Comprehensive General Chemistry, or CHEM 12100 Honors General Chemistry sequence, they may take PHSC 12500 as the second course.
PHSC 12600. Matter, Energy, Space, and Time. 100 Units. A comprehensive survey of how the physical world works, and how matter, energy, space, and time evolved from the beginning to the present. A brief survey of the historical development of mathematics, physics, and astronomy leads to a conceptual survey of the modern theory of the physical universe: space and time in relativity; the quantum theory of matter and energy; and the evolution of cosmic structure and composition. The major theme of this course is the understanding of all nature, from the prosaic to the exotic, using powerful quantitative theory grounded in precise experiments. Although quantitative analysis will be an important part of the course, students will not be expected to employ mathematics beyond algebra. (L) Instructor(s): Stephan Meyer Terms Offered: Autumn Equivalent Course(s): ASTR 12600 PHSC 12610. Black Holes. 100 Units. Black Holes are the most exotic, extreme and paradoxical systems in the universe. They are the densest concentrations of energy, yet they convert all matter that falls in to pure space-time curvature; they radiate more power than anything else, even though most of their radiation is not even made of light; they are mathematically the most perfectly understood of any physical structure, but their enigmatic behavior is still the subject of a violent disagreement among experts that highlights our ignorance of how quantum physics relates to gravity. This course will survey the physics of space and time, the nature of black holes, their effects on surrounding matter and light, the astrophysical contexts in which they are observed, frontier areas of research as quantum gravity and gravitational waves, and the importance of space-time physics to everyday needs such as navigation and energy. The modern theory of space and time, as well as black holes, will be placed in historical context, with special attention to the work of Albert Einstein. Experimental exercises will include direct measurement of the speed of light and gravitational mass, and experience with interferometry. Quantitative analysis will be an important part of the course, but mathematics beyond algebra will not be required. The Big Bang model describes the Universe on the largest scales and its evolution from the earliest observationally accessible times through the formation of the complex world we live in today. This powerful framework allows us to interpret a wide range of observations and to make detailed and precise predictions for new experiments. The key motivating observations include the expansion of the Universe and how it has changed with time; the existence of radiation indicating a hot and dense early phase; the abundance of the light elements; and how matter is organized over a wide range of physical scales. The model naturally incorporates dark matter and dark energy, two surprising and poorly understood components that govern the growth of structure over time. The course will explore the history of scientific cosmology and the evidence for the Big Bang model, its consequences for the earliest moments after the Big Bang, and its predictions for the eventual fate of the Universe. Labs will include a hands-on measurement of the relic cosmic microwave background radiation from the early universe and the use of astronomical data to verify key discoveries in the history of Big Bang cosmology. Quantitative analysis will be an important part of the course, but prior experience with mathematics beyond algebra will not be required. Elements such as carbon and oxygen are created in fusion reactions at high temperatures and pressures in the deep interiors of stars, conditions that naturally arise in stars like the Sun. This course will outline the physical principles at work and the history of the development of the key ideas: how nuclear physics and the theory of stellar interiors account for how stars shine, why they live for such long times, and how the heavy elements in their cores are dispersed to form a new generation of stars. Gravity assembles stars out of more diffuse material, a process that includes the formation of planetary systems. The course shows how, taken together, these physical processes naturally lead to the ingredients necessary for the emergence of life, namely elements like carbon, nitrogen, and oxygen, and planets in stable orbits around long-lived stars. The course features quantitative analysis of data; any tools needed beyond pre-calculus algebra will be taught as part of the course. (L) Instructor(s): Daniel Fabrycky Terms Offered: Autumn Equivalent Course(s): ASTR 12700 PHSC 12710. Galaxies. 100 Units. Galaxies have been called "island universes," places where stars are concentrated, where they are born, and where they die. The study of galaxies reaches back to the Renaissance; Galileo Galilei first pointed a telescope skyward in 1610 and confirmed a then 2000 year-old Greek conjecture about the nature of our own galaxy-the Milky Way. This course will use extensive modern observational data from a wide range of telescopes to trace the modern picture for the formation and evolution of galaxies and the stars in them. Galaxies will then be used as markers of yet larger scale structures, in order to explore the influence of gravity over cosmic time. The object of study in this course is galaxies, and the narrative arc traced through that extensive data and understanding will highlight our profound discovery that most of the mass in galaxies (and the Universe as a whole) is in fact an exotic form of matter-dark matter-that we cannot directly see. Quantitative analysis will be an important part of the course in both laboratory work and lectures, but mathematics beyond algebra and some geometric understanding will not be required. This course will feature several observationally-oriented labs that will allow students to directly experience how some of the modern understanding of galaxies has arisen. This document should contain certain fonts with restrictive licenses. For this draft, substitutions were made using less legally restrictive fonts. Specifically:
Times was used instead of Trajan.
Times was used instead of Palatino.
The editor may contact Leepfrog for a draft with the correct fonts in place.
